Hedychium coronarium KOEN. (Zingiberaceae) is widely cultivated in Japan, India, South China, and Southeast Asian countries. The rhizomes of H. coronarium have been used for the treatment of headache, contusion inflammation, and sharp pain due to rheumatism in Chinese traditional medicine. Previously, we reported that the extract from the rhizomes of H. coronarium showed inhibitory effects on increase in vascular permeability and nitric oxide production and on the release of b-hexosaminidase from RBL-2H3 cells and the structures of various farnesane-type sesquiterpenes and labdane-type diterpene were characterized.
EtOAc-soluble fraction (0.074%) and aqueous layer. The aqueous layer was further extracted with n-BuOH to give n-BuOH-and H 2 O-soluble fractions (0.10% and 0.56%, respectively). In the same procedure, the EtOAc-, n-BuOHand H 2 O-soluble fractions were given from the 80% aqueous acetone extract obtained under reflux (0.18%, 0.044%, and 0.21%, respectively). The chloroform extract (0.46%), EtOAcsoluble fraction given from the 80% aqueous acetone extract obtained under room temperature, and n-BuOH-soluble fraction given from the 80% aqueous acetone extract obtained under reflux were subjected to normal-phase and reversedphase column chromatographies, and finally HPLC to give coronalactosides I (1, 0.00029% from the flowers) and II (2, 0.00014%) and coronadiene (3, 0.00008%) together with 8 known compounds, (E)-labda-8(17),12-diene-15,16-dial (4, 0.00051%), 16) coronarins B (5, 0.00015%), 16) C (6, 0.00019%), 16) and D (7, 0.00029%), 16) 15-hydroxylabda-8(17), 11,13-trien-16,15-olide [E] (8, 0.00015%), 17) 16-formyllabda-8(17),12-dien-15,11-olide (9, 0.00053%), 16) (10, 0.0043%), 18) and ferulic acid (0.00065%). 19) Coronalactoside I (1) was isolated as a white powder with negative optical rotation ([a] D 28 Ϫ47.2°in MeOH). The IR spectrum of 1 showed absorption bands at 1752 and 1655 cm Ϫ1 ascribable to lactone carbonyl and olefin functions and broad bands at 3450 and 1050 cm Ϫ1 suggestive of an oligoglycoside structure. In the positive-ion fast atom bombardment (positive-ion FAB)-MS of 1, a quasimolecular ion peak was observed at m/z 663 (MϩNa) ϩ , while the negative-ion FAB-MS showed a quasimolecular ion peak at m/z 639 (MϪ H)
kaempferol 3-O-(2Љ-a-L-rhamnopyranosyl)-b-D-glucuronopyranoside
Ϫ together with a fragment ion peak at m/z 493 (MϪ C 6 H 11 O 4 ) Ϫ , which were derived by cleavage of the glycoside linkage of the terminal hexose part. The molecular formula, C 32 H 48 O 13 , was determined by high-resolution (HR)-MS measurement of the quasimolecular ion peak (MϩNa) ϩ . Acid hydrolysis of 1 with 1.0 M aqueous hydrochloric acid (HCl) liberated D-glucose and L-rhamnose, which were identified by HPLC analysis using an optical rotation detector. 20) Fig. 1 , the double quantum filter correlation spectroscopy (DQF COSY) experiment on 1a indicated the presence of partial structures written in bold lines. In a heteronuclear multiple-bond correlation (HMBC) experiment, long-range correlations were observed between the following protons and carbons: H 2 -7 and C-8; H-12 and C-13, 17; H-14 and C-15, 16; H 2 -15 and C-13, 14, 16; H 2 -17 and C-8, 9, 12; H 3 -18, 19 and C-3, 4, 5; H 3 -20 and C-1, 5, 9, 10. On the basis of these evidence, the planar structure of 1a was characterized. The 13 C-NMR spectra of 1 were similar to those of floralginsenoside M. 9) Furthermore, the position of the glycoside linkages were determined by a HMBC experiment, which showed long-range correlations between the following protons and carbons: H-3 and C-1Ј; H-1Ј and C-3; H-1Љ and H-2Ј. The relative stereostructure of 1 and 1a were characterized by difference nuclear Overhauser enhancement spectroscopy (difference NOESY) experiment, which showed NOE correlation between the following proton pairs: H-3a and H-5a, H 3 -18; H-5a and H 3 -18; H-11a and H-12a; H11b and H 3 -20; H 3 -19 and H 3 -20 ( Fig. 1) . Finally, the absolute configuration of 3-position in 1a was characterized by the application of the modified Mosher's method. Namely, the (S)-MTPA ester (1b) was derived from 1a upon reaction with (Ϫ)-2-methoxy-2-trifluoromethylphenylacetyl chloride [(Ϫ)-MTPACl] in pyridine. In addition, the (R)-MTPA ester (1c) was also obtained from 1a using (Ϫ)-MTPACl in pyridine. As shown in Fig. 2 , the signals due to protons attached to the 1, 2 and 20-positions in the (S)-MTPA ester (1b) were observed at higher fields compared with those of the (R)-MTPA ester (1c) [Dd: negative] , while the signals due to protons on the 5, 18 and 19-positions in 1b were observed at lower fields compared with those of 1c [Dd: positive] . Thus, the absolute configuration at the 3-position in 1a was determined to be S. Consequently, the absolute stereostructure of coronalactoside I (1) was determined as shown.
Coronalactoside II (2) C-NMR (125 MHz) Data for 1-3, and 1a C-NMR spectra were similar to those of (E)-14,15,16-trinorlabda-8(17),11-dien-13-oic acid. 22) Furthermore, the planer structure of 3 was characterized by means of DQF COSY and HMBC experiments (Fig. 1) . The geometry of the double bond in 3 was determined to be cis by the coupling constant (8.6 Hz) between two olefinic protons (H-11 and H-12). NOESY experiments on 3 showed correlations between the following proton pairs: H-5a and H-9a, H 3 -18; H-11 and H-12; H 3 -19 and H 3 -20, so that the relative stereochemistry of 3 could be characterized. Consequently, the structure of coronadiene was determined to be (Z)-14,15,16-trinorlabda-8(17),11-dien-13-oic acid (3).
Recently, we have reported the isolation and structure elucidation of several constituents with hepatoprotective effects from natural traditional medicine, Camellia sinensis, 23) Sedum sarmentosum, 24, 25) and Rhodiola sachalinensis, 20) and Piper chaba. 26) Since the 80% aqueous acetone extract obtained under room temperature from the flowers of H. coronarium was found to show protective effects on D-GalN-induced cytotoxicity in primary cultured mouse hepatocytes [inhibition: 40.1% (30 mg/ml)], the activities of the principal constituents 4-9 were examined. As shown in Table 2 , labdane-type diterpene, coronarins C (6), and D (7), 15-hydroxylabda-8(17), 11,13-trien-16,15-olide (8), and 16-formyllabda-8(17),12-dien-15,11-olide (9), showed the hepatoprotective effects. Particularly, the effects of coronarin C (6) and 15-hydroxylabda-8(17),11,13-trien-16,15-olide (8) were stronger than that of the hepatoprotective agent, silybin. 27) These results suggested that the hydroxy-butenolide moiety was important to exerting the potent effect.
Experimental
General Experimental Procedures The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); IR spectra, Shimadzu FTIR-8100 spectrometer; EI-MS and HR-EI-MS, JEOL JMS-GCMATE mass spectrometer; FAB-MS and HR-FAB-MS, JEOL JMS-SX 102A mass spectrometer; 1 H-NMR spectra, JEOL EX-270 (270 MHz), JNM-LA500 (500 MHz), and JEOL ECA-600K (600 MHz) spectrometers; Enzymatic Hydrolysis of 1 with Naringinase A solution of 1 (8.9 mg, 0.014 mmol) in 0.1 M acetate buffer (pH 3.8, 1.0 ml) was treated with narigninase (45 mg, Sigma Chemical Co.), and the solution was stirred at 40°C for 24 h. After EtOH was added to the reaction mixture, the solvent was removed under reduced pressure and the residue was purified by reversedphase silica gel column chromatography [ 
Statistics
Values were expressed as meansϮS.E.M. For statistical analysis, one-way analysis of variance followed by Dunnett's test was used. Probability (p) values less than 0.05 were considered significant.
